IL-8 induces expression of matrix metalloproteinases, cell cycle and pro-apoptotic proteins, and cell death in cultured neurons.
Neuronal cell loss is a critical feature of age-related neurodegenerative diseases such as Alzheimer's disease (AD). In the AD brain, a marked increase in pro-inflammatory cytokines and chemokines, including IL-8, has been documented. The objective of this study was to determine the effect of IL-8 on cell viability and expression of neurotoxic, apoptotic, and cell cycle proteins in cultured neurons. Incubation of cultured neurons with IL-8 for 24 h resulted in neuronal cell death. RT-PCR analysis of primary rat neuronal cultures treated with IL-8 for 24 h showed induction of genes for matrix metalloproteinases (MMP-2 and MMP-9), proinflammatory proteases with neurotoxic properties. Gelatin zymography demonstrated IL-8 induced MMP-2 and MMP-9 activity. Western blot analysis showed that IL-8 also increased levels of the pro-apoptotic protein Bim (Bcl-2-interacting mediator of cell death). In addition, message levels of the cell cycle protein cyclin D1, an early marker for G1/S transition and a protein implicated as a regulator of neuronal apoptosis, were elevated after IL-8 exposure. These results suggest that IL-8 could be an important mediator of neuronal death in AD both via its effects on release of neurotoxins such as MMPs as well as by induction of cell cycle and pro-apoptotic proteins.